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Abstract of JP2002326846 

PROBLEM TO BE SOLVED: To provide an interlayer for laminated glass having excellent heat 
insulation, good transparency and electromagnetic wave transmittance without losing the initial quality 
even after durability test and available at low cost, and to provide a laminated glass using the 
intermediate membrane. SOLUTION: This interlayer for the laminated glass is composed of a plasticized 
polyvinyl butyral(PVB) resin comprising 100 pts.wt. PVB resin, 30 to 60 pts.wt plasticizer, 0.1 to 3.0 
pts.wt. ITO(indium tin oxide) and 0.1 to 1 .0 pt.wt. of a group of UV absorbers including at least one kind 
of oxalic amide-based UV absorber, wherein the ITO microparticles in the membrane have average 
particle diameter of <=80 nm, and are dispersed so that the number of particles of >=100 nm are <=1/1 
&mu m<2> . 
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(54) INTERLAYER FOR LAMINATED GLASS AND LAMINATED GLASS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an interlayer for laminated glass having excellent 
heat insulation, good transparency and electromagnetic wave transmittance without losing 
the initial quality even after durability test and available at low cost, and to provide a 
laminated glass using the intermediate membrane. 

SOLUTION: This interlayer for the laminated glass is composed of a plasticized polyvinyl 
butyral(PVB) resin comprising 100 pts.wt. PVB resin, 30 to 60 pts.wt. plasticizer, 0.1 to 3.0 
pts.wt. ITO(indium tin oxide) and 0.1 to 1.0 pt.wt. of a group of UV absorbers including at 
least one kind of oxalic amide-based UV absorber, wherein the ITO microparticles in the 
membrane have average particle diameter of <80 nm, and are dispersed so that the number 
of particles of >1 00 nm are <1 /1 jl m2. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

. . _ IH- ■ - T I - -.-...in... n-LJU- 

[Claim(s)] 

[Claim 1] It is the interlayer for glass laminates which consists of plasticization polyvinyl 
butyral resin. Said plasticization polyvinyl butyral resin The polyvinyl-butyrahresin 100 weight 
section, Consist of a plasticizer 30 - 60 weight sections, the ITO particle 0.1 - the 3.0 weight 
sections, and the ultraviolet ray absorbent group 0.1 containing at least one sort of oxalic acid 
amide system ultraviolet ray absorbents - the 1.0 weight sections, and it sets to the ITO 
particle in the film further. The interlayer for glass laminates to which the mean particle 
diameter is 80nm or less, and the particle number of 100nm or more is characterized by one 
or less piece / distributing and becoming so that 1 micrometer may be set to 2. 
[Claim 2] The interlayer for glass laminates which the glass laminate produced on both sides 
of the interlayer for makeshift glass of two clear glass with a thickness of 2.5mm is 70% or 
more of visible-ray permeability, and solar radiation permeability is 80% or less of visible-ray 
permeability, and less than [ Hayes 1.0% ], and is characterized by the visible-ray permeability 
change after a weathering test becoming 1 .5% or less [claim 3] The glass laminate 
characterized by including the interlayer of a publication in the above 1 and 2. 



[Translation done.] 
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♦ NOTICES ♦ 

JPO snd'NCIPI art not responsible for any 
dwpi caused by Dm use of this translation. 

ft 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3 In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

t Field of the Invention] This invention relates to the class laminate which comes to use the 
interiayer for glasa laminates end it to which it excels in transparency end thermal insulation 
nature, and after a weathering test does not spoil initial quality. 
[0002} 

[Description of the Prior Art] Conventionally, since it is rare for the fragment of glass to 
disperse and it is safe even if it damages in response to an external impact the glass laminate 
is widely used as window? enes. such as a vehicle Eke en automobile, an aircraft, and a 
building, etc. The interiayer for glass laminates which consists of potyvnyhaoetal resin, such 
as poVrinyr-butyral (it omits Following PVB) resin plasticized with the ptasticizer. is made to 
•rtervene between the glass of a couple at least as the above-mentioned glass laminate, and 
what is made to unify and is obtained is used. However, although such a glass laminate was 
excellent in safety, there was a problem of being inferior to thermal insulation nature. 
[0003] Generally, although the infrared radiation which has the wavelength of 780nm or more 
also in a beam of fight has the amount of energy as small as about 10% as compared with 
ultraviolet rays, since its thermal operation is large, it is absorbed by the matter, is emitted as 
heat and brings about a temperature rise, it is called the heat ray. Therefore, thermal 
nsulation nature can be raised by intercepting the infrared radiation containing a windshield or 
side glass, and suppressing the temperature rise of a vehicle. As such a glass plate, heat ray 
cut glass etc is marketed, for example. Although, as for the above-mentioned heat ray cut 
glass, the multilayer coating Up of a metal/metallic oxide was made on the surface of the 
glass plate by metal vacuum evaporaUono. sputtering processing, etc. for the purpose of 
cutoff of direct sunlight said multilayer coating tip layer was week from the outside to the 
abrasion, and since chemical resistance was also inferior, the approach of carrying out the 
laminating of the interieyers. such as plasticization PVB resin film, and using as a glass 
laminate was adopted. 

[0004] However, the heat ray cut glass by which the laminating was carried out has expensive 
interieyers. such as the above-mentioned plasticization PVB resin film, end since the 
multilayer coating tip is thick, transparency (fight permeability) falls. Moreover, the adhesive 
property of a multilayer coating tip and an interiayer fell, exfoliation and milkiness of an 
interiayer took place, end the multilayer coating tip layer checked transparency of an 
electromagnetic wave, end there were troubles, such es causing trouble to communication 
facility, such as a cellular phone, car navigation, a garage opener, and a tariff automatic **** 
system. The glass laminate which carried out the laminating of the polyester film which carried 
out metal vacuum evaporationo between for example, plasticization PVB resin sheets as a 
solution of such a trouble is proposed (JP.61-52093.B. JP.64-36442> pubbe taw. etc.). 
however, the glass laminate of the above-mentioned disclosure has a problem in the adhesive 
property between a plasticization PVB resin sheet end polyester film, end its interface is 
[ exfoliation not only taking place but electromagnetic wave transparency ] inadequate — etc. 
— there was a problem, moreover , the method of acquire electromagnetic wave permeability 
by distribute a metallic oxido with the thermal insulation engine performance in the film be 
also propose — **** ( application for patent 2000-204095 ) — become a problem be expect 



h case it use for the windshield for automobiles which visible ray permeability may fed and 
have mWmum regulation in visible ray permeability after the durability test by heat . light , etc 

[0005] 

[Probkmts) to be Solved by the Invention] Thermal insulation nature is excellent 
etactromagnetio wave permeability is good, and its transparency is [ the object of this 
invention is cheap, end ] good, and it is to offer the interiayer for glass laminates to which 
after durability test does not spoil initial quality, end the glass laminate using the interiayer. 
[0006] 

[Means for Solving the Problem] In order to obtain the interiayer which this invention solves 
the above-mentioned problem end has a heat ray shielding effect It is the interiayer which 
scoured the ITO particle to PVB resin, end the mean particle diameter of the ITO particle in 
the film b 80nm or less. It is characterized by excelling in transparency in low Hayes, and 
after a weathering test not spo&ng initial quality, when it distributes in the fibn and an ITO 
particle makes it s glass laminate so that an ITO particle lOOnm or more may be one or less 
piece 

I -micrometer 2 neighborhood. 
[0007] In this invention, it succeeded in raising the weathcrabtfity of the glass laminate which 
used this interiayer by using en effective ultraviolet ray absorbent together with a selection 
activity or the existing ultraviolet ray absorbent Consequently, this invention offers the new 
htertayer for heat ray electric shielding glass laminates and new glass laminate which solved 
the old problem. 

[0008] The thing of a class conventionally used as resin for interlay era for safety glass es 
PVB resin used for the interiayer for glass laminates of this invention can be used, and the 
PVB rosin of 60-75-mol % and polymerization degree 800-3000 is more specifically used 
suitably whenever [ butyraKzed ]. 

[0009] As a ptasticizer. what is used for criteria yers until now can be used, and these may be 
used for two or more sorts, being used together, even if used independently. As e concrete 
example, methylene gtycohG 2-ethyihexanoate (3G0). triethylene glycol di-2-ethyl butyrate 
(3GHX a dlhexyi horse mackerel peat (DHA), tetreethyleno gfycor-G heptanoate (4G7). 
tetreethyiene gfycoK* 2-ethyihexanoato (4GO). triethylene gfycor-G heptanoate (3G7). etc. 
are used preferably, for example. The addition of the above-mentioned ptasticizer has the 
desirable range of 30 - 60 weight section to the PVB resin 100 weight section. 
[0010] The above-mentioned ITO particle is an indium oxide particle by which tin was doped, 
and in order to give thermal insulation nature, it is added and distributed by the above- 
mentioned plasticization PVB resin. The content of an ITO particle has the desirable 0.1 - 3.0 
weight section to the PVB resin 100 weight section. Under in the 0.1 weight section, if it may 
be hard coming to come out the thermal insulation effectiveness according [ a content ] to an 
hfrared cut end the 3D weight sections ere exceeded conversely, the permeability of a visible 
ray win fall end Hayes win also become targe. 

[001 1] It is necessary to distribute finely to homogeneity in the film, end the above-mentioned 
no particle needs to be distributed in the film so that the mean particle diameter of the ITO 
particle in the film may be 80nm or less and an ITO particle tOOnm or more may be one or 
less piece 1 -micrometer 2 neighborhood as a condition of the distribution. If the mean particle 
diameter of the above-mentioned ITO particle exceeds 60nm or en ITO particle lOOnm or 
more exists exceeding one piece 1-micrometer2 neighborhood, light transmission will faP or 
Hayes wiH become targe. 

[0012] Although ft is made to distribute in an organic solvent end is added by PVB resin in 
order to usually improve micro-disperse to PVB resin, as for the above-mentioned ITO 
particle, it is desirable to distribute using the ptasticizer used in order to plastieize PVB resin, 
and a plasticizer of the same kind es primary dispersion intermediation. As primary dispersion 
intermediation, the dwpersent generally used as a disperse nt of a non-subtlety particle, for 
example, a sutfuric-ock) system ester compound and a phosphoric-acid system ester 
compound, a porycarboxyiic acid salt a polyhydric-alcohol mold surfactant etc. can be used 
besides the ebove-mentioned ptasticizer. Moreover. Hayes can be made to improve further by 
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adding a compound with a chelating agent or at least one or more carboxyl groups to primary 
dispersion intermediation. Under the present circumstances, the compound with a chelating 
agent or one or more carboxyl groups may be mixed and used for primary dispersion 
intermediation, and you may add to PVB rosin independently, without mixing to primary 
dispersion intermediation. 

[001 3] Although it is possible not to limit and to use be ta-d ketones, such as EOT A, an 
acetylacetone. a benzoyl trifkioro acetone, and dipiveloyl methane, especially as the above- 
mentioned chelating agent what has good compatibility with a ptasticizer or PVB resin is 
[ among these ] desirable. For example, also in a chelating agent beta-diketones are used 
suitably and an acetylacetone is used especially preferably. Since these chelating agents 
configurate to an ITO particle, condensation of an ITO particle is barred, a distributed 
condition becomes good and it is thought that Hayes improves. When 0.001 - 2 weight section 
is desirable and exceeds 2 weight sections to the PVB resin 100 weight section, the addition 
of the above-mentioned chelating agent foams at the time of film production, or there is a 
possibility of producing foaming at the time of glass laminate production. Moreover, the 
addition effectiveness can hardly expect that they aro the 0.001 or less sections. A more 
desirable addition is the 0.01 sections - 1 section. 

[0014] As e compound with the one or more above-mentioned carboxyl groups, aliphatic 
carboxylic acid, aliphatic series dicarboxylic acid, aromatic carboxytic acid, aromatic series 
dicarbexytic acid, a hydroxy acid, etc. are mentioned, and a benzoic acid, a phthabc acid, a 
salicylic acid, a ricinoleic Bcid. etc. can specifically be used. Especially, the aliphatic carboxylic 
acid of C2-C18 is used suitably, and is aliphatic carboxyfic acid of C2-C10 more preferably. 
As en example, an acetic acid, a propionic acid, n-butanoic acid. 2-ethyt butanoic acid, n- 
hexanoic acid. 2-ethythexanoic acid, n-octanoic acid. etc. are mentioned. The addition of the 
compound in which even the above has the above carboxyl group is 0,001 - 2 weight section 
to the PVB resin 100 weight section, There is a possibility of there being a possiifity that the 
film may yellow when 2 weight sections are exceeded, and spoiling the adhesive strength of 
glass and the film. The addition effectiveness which is under the 0.001 weight section is not 
expectable. A more desirable addition is 0.01-1 weight section. 

[001 5] Moreover, on the PVB resin film of this invention, the adhesive strength regulator may 
contain if needed. As en adhesive strength regulator, an afcali-metal salt or an akafino-earth- 
motet salt is used. Especially the class of these metal salt is not limited, for example, salts, 
such as a potassium, sodium, and magnesium, are mentioned. As an acid which constitutes the 
above-mentioned salt inorganic acids, such as an organic acid of carboxyfic acids, such as 
octylic acid, a hoxyl acid, butanoic acid, an acetic acid, and formic acid, or a hydrochloric acid, 
and a nitric acid, are mentioned. Especially, it is more desirable that a carbon number is the 
alkali-metal salt and alkaline-earth-metal salt of an organic acid of 2-16. A carbon number is 
[ the carboxylic-acid magnesium salt or the carbon number of 2-16 ] carboxylic-acid 
potassium salt of 2-16 still more preferably. It is not limited especially as the above- 
mentioned carboxylic-acid magnesium salt or potassium salt for example, magnesium acetate, 
potassium acetate, propionic-acid magnesium, a propionic-acid potassium. 2-othyt butanoic 
acid magnesium. 2-ethyl butanoic acid potassium. 2-ethy!hexanoic acid magnesium. 2- 
ethylhexanoic acid potassium, etc. are used preferably. «nd two or more sorts of these may 
be used together, the addition of the above-mentioned adhesive strength regulator — the 
PVB resin 100 weight section — receiving — the 0.001 - 0.5 weight section — it is the 0.01 - 
0.2 weight section preferably. Under in the 0.001 weight section, adhesive strength towering of 
a periphery takes place under a high humidity ambient atmosphere, and if the 0.5 weight 
section is exceeded, adhesive strength *nH become low too much, and also the problem that 
membranous transparency is lost will arise. 

(0016) Furthermore, other additives may be added in the range which does not check the 
quality as an interiayer by the ebove-mentioned interiayer for glass laminates. The ultraviolet 
ray absorbent and the various stabilizers for the antioxidant for preventing deterioration by 
the heat in the inside of an extruder as other addrtivos. weatherabHity. and a light-fast 
improvement can bo added. 



[0017] In this invention, it can prevent that permeability falls after a weathering test by adding 
the ultraviolet ray absorbent of en oxalic acid amide system, the addition of an oxalic acid 
amide system ultraviolet ray absorbent — the PVB resin 100 weight section — receiving — 
the 0.005 - 0.5 weight section — it is the 0 01 - 0.3 weight section preferably. Moreover, a 
benzotitazol system, a benzophenone system, a benzoate system, etc. may be used together 
with other light stabilizer-proof. 

[0018] although especially the thickness of the interiayer for glass laminates of this invention 
is not what is limited — as e glass laminate — the minimum — when required penetration- 
proof and weatherability are taken into consideration, it is desirable that it is 0 3-0 8mm 
practical. However, it may use the interiayer and the other interiayer of this invention if 
needed, carrying out the laminating of the improvement in penetration-proof etc. Although the 
transparence sheet glass which is not limited but is generally used especially about the glass 
used for the glass laminate of this invention can be used, it is more desirable to use the heat 
absorbing glass whoso permeabffity is 65* or less in a 900nm - 1300nm fuO wave length 
region. That is. the infrared cut engine performance of an ITO particle is larger than 1300nm 
at a long wavelength side, and it is comparatively small in a 900nm - 1 300nm field, and is 
because solar radiation permeability can be made low also to the same visile-ray 
permeability compared with the case where a laminating is carried out to clear glass, by 
carrying out the laminating of the interiayer of this invention to the above-mentioned heat 
absorbing glass. 
[0019] 

[Example] Polyvinyl alcohol (everage^gree-of-pofymerization 1700 and saponification 
degree % of 99.2 mols) 275g was added to 2890g of example 1 (composition of a polyvinyl 
butyral) pure water, and the heating dissolution was carried out Temperature control of the 
system of reaction was carried out to 15 degrees C. 20 1g of 35% of the weight of hydrochloric 
acids and n-butyraldehyde 157g were added, this temperature was held, and the reactent was 
deposited. Then, hold the system of reaction at 60 degrees C for 3 hours, and the reaction 
was made to complete, superfluous water washed, unreacted n-butyraldehyde was flushed, 
the sodium-hydroxido water solution which is a general-purpose neutrslizer neutralized the 
hydrochloric-acid catalyst and white powder-like polyvinyl butyral resin was obtained through 
rinsing and desiccation for 2 hours with stiO more superfluous water. Whenever [ average 
butyraHzed / of this resin ] was 68.5— mol %. 

(Production of an ITO distribution ptasticizer) The ITO particle was distributed for fTO powder 
in the ptasticizer in microphone lobby ZUM1RU of a water flat tip to the ptasticizer (3GO) 40 
weight section, using a phtyphosphate salt as 0.3 weight section preparation and a disperssnt 
Then, it added under stirring of the acetylacetone 0.1 weight section in the solution 
concerned, and the ITO distribution ptasticizer was produced. The mean particle diameter of 
the ITO particle in a solution was 35nm 

(Manufacture of the interiayer for glass laminates) the poryvirr/H)utyral-resin 100 weight 
section obtained above — receiving — the above-mentioned ITO distribution ptasticizer — 
40 weight sections — tho 02 sections (Cfes-Geigy Tinuvin312) of oxalic acid amide system 
ultraviolet ray absorbents were added further, and the interiayer of 0.76mm of average 
thickness was obtained by the extrusion method of the biaxial said direction. The mean 
particle diameter of the ITO particle in the film is 56nm, end. as for the particle lOOnm or 
more, particle size was not observed. 

(Manufacture of a glass laminate) After having put the interiayer for glass laminates obtained 
above from the ends with the transparent float glass (2.5mm in 30cm[ 30cm by ] x thickness), 
putting this in in the rubber back and carrying out indirect desutfurization mind with the 
degree of vacuum of 2.7kPa for 20 minutes, it moved to oven, dea orated, and the vacuum 
press was carried out holding for 30 minutes at 90 more degrees C. Thus, sticking by 
pressure was performed for tho glass laminate by which preparative pressure arrival was 
carried out for 20 minutes on condition that 135 degrees C and pressure 1 18MPa in the 
autoclave, and the glass laminate was obtained. 

[0020] [Measurement] About the obtained glass laminate, the radiationproofing test was 
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performed, tight permeability (TV) solar radiation permeability (T«) Hayes (HO before and 
behind a radiatienprooftng test was measured, and variation was calculated. The result was 
shown in a table t. 

(Light permeability, solar radiation permeability) The Bght transmission ( 300-2 500nm) of a 
jdass laminate is measured using the account spectrophotometer (UV3100. SWmedzu Corp. 
make) of dVecL and it is JIS, 2 8722 and JIS R It asked for the light permeabffity (Tv) of 380- 
780nm. and the solar radiation permeability (Ts) of 300-2 SOOnm by 3108 (1988). 
(Hayes) JIS K It measured based on 8714. 

(Weathering tost) The weathering test of 75 hours was carried out on conditions without 50 
degrees C and a water spray using the super UV testing machine (eye super UV. Iwasaki 
Electric Co, Ltd. make). 

[0021] It carried out Re the example 1 except having carried out the litre violet ray absorbent 
added example 2-6 as a table 1. The result was shown in a table I. 

0022] 

A table 1] 
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[0023] 

[Effect of the Invention] Since the interiayer for glass laminates and glass laminate of this 
invention are a content as mentioned above, the interiayer for glass laminates be excellent up 
ri thermal insulation nature and transparency, and it gets down from it end e glass laminate 
turns into a glass laminate excellent in thermal insulation nature, transparency, and endurance 
by making this interiayer contain. 

[Translation done.] 
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